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$S=$ {0,1} $S^{3}$ $S$ $g$ $(S,g)$ Elementary Cellular Automaton(ECA)
. ECA $(S,g)$ , $2^{8}=256$ , ECA $(S,g)$
$\mathrm{R}\mathrm{N}(S,g)$ .
$\mathrm{R}\mathrm{N}(S,g)=\sum_{a,b,\iota}g(a,b,c)2^{a2^{2}+b2+\mathrm{c}}$
ECA $(S,g)$ , $g:S^{\mathrm{Z}}arrow S^{\mathrm{Z}}$ .
$\forall oe\in S^{\mathrm{Z}},$ $\mathrm{v}i\in \mathrm{Z},$ $(g(oe))_{*}$. $=g(x,’-1, oe:,x.\cdot+1)$
$S^{\mathrm{Z}}$ conf ation . 2 , . $(\cdots,0,0,1,0,0, \cdots)$
single seed configurafion . ECA $(S,g)$ $g$ local rule, $g$ $g$ : $arrow S^{\mathrm{Z}}$
global rule , $g$ bold faoe $g$ . $\sigma\iota$ $\sigma_{R}$ $s^{\mathrm{Z}}$ left shift riglt
shift $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{s}^{\backslash }\mathrm{f}\mathrm{o}\mathrm{r}\mathrm{m}\mathrm{a}\mathrm{t}\mathrm{i}\mathrm{m}$ . $S$ , $S^{\mathrm{Z}}$
. $g$ $S^{\mathrm{Z}}$ dynanics , $oe\in S^{\mathrm{Z}}$ , .
$g^{0}(oe)=oe$ , $g^{t+1}(oe)=g(g^{t}$ (oe) $)$ , $t\geq 0$ .
$oe\in s^{\mathrm{Z}}$ initial configuration , dynamics $g$ , $\{(t,g^{t}(oe)),t\geq 0\}$
. , ECA $(S,g)$ $S^{\mathrm{Z}}$ dynamics $g$
$\{(t,g^{t}(oe)),t\geq 0\},$ oe\in . Sierpinski class
146 ECA $g$ ,
1-step predecessor 2-step predecessor .
ECA(S, $g$) , $g(0,0,0)=0$ 0-quiesc.ent .
$F=$ { $oe\in S^{\mathrm{Z}}|$ Bi $\in \mathrm{Z},$ $\exists j\in \mathrm{Z},$ $i$. $\leq j,$ $oe=(\cdots$ ,0, 0, $x_{\acute{t}},$ $\cdots,xj,0,0,$ $\cdots$ )}
, $F$ Jfinite conRguration . $(\cdots,0, 0, 0, \cdots)\in F$ . $g$
\sim q esoent , $g(\mathcal{F})\subseteq F$ . $g$ , $F$ dynamics .
, , $n$ local ode
global rule $g_{n}$ g .
, $g$ $S^{n+}’$. $S^{n}$ .
$\forall(y_{1}, \cdots,y_{n+2})\in S^{n+2}$ , $g(\mathrm{c}/1, \cdots, )n+2)$ $\equiv(g(y_{1}, jj_{2},y_{3}),g(\mathrm{f}\mathrm{f}\mathrm{j},y_{8},y_{4}), \ldots,g(y_{n},y_{n\mathit{1}1},y_{n+2}))\mathrm{E}$ $ff^{\iota}$ .
$g(y\iota, \cdots,y_{n+2})=$ ($x_{1},$ $\cdots$ ,x ) , $(y_{1}, \cdots,\prime y_{n+2})$ ($x_{1},$ $\cdots$ ,x\mapsto 1-step $\mathrm{p}\mathrm{r}\mathrm{e}\mathrm{d}\mathrm{e}\mathrm{c}\infty \mathrm{o}\mathrm{r}$
. , configurations ae, $y\in$ $g(x)=y$ , $y$ ae 1-step $\mathrm{p}\mathrm{r}\mathrm{e}\mathrm{o}\mathrm{e}\mathrm{d}\mathfrak{B}\mathrm{S}\mathrm{O}\Upsilon$
. $k$-step $\mathrm{p}\mathrm{r}\mathrm{e}\mathrm{d}\mathrm{e}\iota^{l}\mathrm{e}\mathrm{s}\mathrm{s}\mathrm{o}\mathrm{r}$ $(k=1,2,3, \cdots)$ .
Notations(1)1 block , 1 2 , $(1, 1)$ (1, 1, 1) ,
$|n$ 1 block , $\prime\prime\iota$ 1 , $1_{n}=(1, \cdots,1)\vee$ . $n$ 0
$n$
block , $\mathrm{o}_{n}=(\mathrm{p}$ . 0 $(\cdots,0,0),$ $(0,0, \cdots),$ $(. . . ,0,0,0, \cdots)$
, . 1 .
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(2) $a^{i}=(a_{1}^{i}., \cdots, a_{m:}^{i})\in S^{m_{i}},$ $\prime i=\cdots,$ $-\cdot n,$ $\cdots,$ $-1,0$, $1,$ $\cdots,$ $n$
( $\cdots,a^{-n},$ $\cdot\cdot$ . , ao, $\cdot$ . . , $a^{n},$ $\cdot\cdot.$ ) $=(\cdot\cdot. ,a_{1}^{-n}, \cdot\cdot. , a_{m_{-\mathfrak{n}}}^{-n}, \cdot. . ,a_{1}^{0}, \cdot\cdot. ,a_{m_{\mathrm{O}}}^{0}, \cdot\cdot. , a_{1}^{n}, \cdots,a_{n\iota_{\hslash}}^{fl}, \cdots)$,
$(0, a^{1})=(\cdots,0,0,0, a_{1}^{1}, \cdots,a_{m_{1}}^{1}.)$, $(a^{1},0)=(a_{1}^{1}, \cdots,a_{m\iota}^{1}, 0,0,0, \cdots)$ ,
$(0, a^{1},0)=(\cdots,0, 0, 0, a_{1}^{1}, \cdots,a_{n\iota}^{1}, 0,0,0, \cdots)$
. 0 1 .
(3) $x=(\cdots,x_{-1},x0,x_{1}, \cdots)\in S^{\mathrm{Z}}$ , .
$X_{i,j}=$ $(X:, \cdot\cdot. ,x_{j}),$ $i\leq j$, $oe_{-\infty,i}=(\cdots,x_{i-1},x_{i}.)$ , $oe_{i,\infty}.=(x_{i},x_{i+1}, \cdots)$ .
$a=(a_{1}, \cdots,a_{n})\in S^{n}$ , $oe=$ ($oe_{-\infty,:},a$l,xi+l, )\in Sz\dagger X, $X:-n+1=a_{1},$ $\cdots,x$:=a
. $i$ t , $a$ ae .
(4) $a=(a_{1}, \cdots,a_{n})\in S^{n}$ $oe\in S^{\mathrm{Z}}$ [ $x:=a_{1},$ $\ldots,x_{\dot{l}+n-1}=a_{n}(\exists i\in \mathrm{Z})$ ,
$a\in oe$ . , $1_{n}\in oe$ , $x_{i}.=\cdots=x_{\dot{\epsilon}+n-1}=1(\exists i\in \mathrm{Z})$ .
1. Sierpinski Gasket $\mathrm{t}$ J $g(0,0, 1)=g(1,0,0)=1,$ $g(1,0, 1)=$
$g(0,1,0)=g(0,0,0)=0$ local rule ECA
$C_{s}=\{g_{18},g_{26},g_{\underline{\mathrm{R}}2},g_{90},g_{146},g_{154},g_{210},g_{218}\}$
. $g_{26}$ $g_{82},$ $g_{164}$ $g_{210}$ . rule sigle
seed configuration Sierpinski Gasket .
\sim cn\equiv {oe|x2m $=0,$ $m$ \in | $\mathrm{Z}$}, $\mathcal{W}_{\mathrm{o}\mathrm{d}\mathrm{d}}\equiv\{oe|\mathrm{x}_{2’ \mathrm{n}+1}=0, \mathrm{m}\in \mathrm{Z}\}$
. (W ven $\mathrm{s}\{0\}$ ) $\cap(\mathcal{W},\mathrm{d}\backslash \{0\})=\phi$ . , $\mathcal{W}=\mathcal{W}_{\epsilon v\mathrm{e}n}\cup-$ . $\mathcal{W}$ ,
1 , 1 1 0 configuration .
Proposition $1.1^{[9]}$ $g\in C_{s}$ , $h_{L}=\sigma_{L}\circ g$ . .
$\forall \mathrm{a}\mathrm{e}\in \mathcal{W}_{even}’$ , $(h_{L}(x)):.--\{$ 0,
$i=2|\prime n$,
$x:\oplus X:+2$ , $i=2m+1$,
$\forall oe\in \mathcal{W}_{odd}$ , $(h_{L}(oe)):=\{$
0, $i=2m+1$ ,
$x_{i}\oplus x_{i+2}$ , $i=2rn$,
.
$h_{L}(\mathcal{W}_{ev\mathrm{e}n})\underline{\mathrm{C}}\mathcal{W}_{\acute{e}v\epsilon n}$, $h_{L}(\mathcal{W}_{M})\subseteq\sim.$
$\forall t\geq 0,$ $\forall$x, $y\in \mathcal{W}_{\epsilon ven}$ , $\hslash_{L}^{t}(x\oplus y)=h_{L}^{t}(oe)\oplus h_{L}^{t}(y)$,
$\forall t\geq 0,$ $\forall$x, $y\in\sim,$ $h_{L}^{t}(oe\oplus y)=h_{L}^{t}(oe)\oplus h_{L}^{t}(y)$ .
$g\in C_{\epsilon}$ , $h_{R}=\sigma_{R}\circ g$ .
$C_{\epsilon}$ $\mathcal{W}$ dynamics , 90 .
Proposition $1.2^{[9]}$ $g$ \in C. , $h_{L}=\sigma L\mathrm{o}g$ . $\delta=(0,1,0)0\in \mathcal{W}_{\mathrm{c}dd}$
$A_{0}=(\delta)$ , $A_{n}=(\begin{array}{l}\oe h_{L}(\delta)h_{L}^{2}(\delta)\cdots\hslash_{L}^{2^{n}-1}(\delta)\end{array}):$ $n\geq 1$
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, .
$A_{n}=(\begin{array}{l}A_{n-1}\sigma_{L}^{2^{n}}A_{n-1}\oplus A_{n-1}\end{array}):$ $n\geq 1$ ,
$h_{L}^{2^{n}-1}(.\delta)=(\cdots,0,0,0, -(\begin{array}{l}2^{n|1}-21\end{array}), 0, 1, 0, \cdots,0,1,0,0,00, \cdot. .)$,
$\forall t\geq 0$ , $(h_{L}^{t}(\delta))_{0,arrow}=(1,0)$.
$C_{\epsilon}$ single-seed configuration time-space pattern
.
2. $\mathrm{K}\triangleright 18$ 1 18 146 local rule .
$\mathcal{U}=\{x\in S^{\mathrm{Z}}|\forall n\geq 3,1_{n}\not\in oe\}$
. $\mathcal{U}$ , 3 1 configuration .
18 (1, 1, 1) predecessor , Proposition .
Proposition 2.1(7 )18)[9j
$h_{18L}(S^{\mathrm{Z}})\subset \mathcal{U}$ , $h_{18L}(\mathcal{U})\subset \mathcal{U}$ .
Propoeition , $oe\in$ , $h_{18L}$ (ae) , 3 1
, 1 , 2 .





(2) $oe=(\cdots,0\dot{l}, \cdot. . )$ ; ,
$\forall t\geq t$, $(h_{146L}^{t}(x))_{:-1,i+2}\neq$ (0,1, 1, 1)
.
Lemora 2.2 Proposition 2.3 , .
Proposition 2.3 $($ $146)^{[9]}$ (1) $h_{146L}(\mathcal{U})\subset \mathcal{U}$ .
(2) $\forall oe\in F,$ $\exists t\geq 0$, $h_{146L}^{t}(oe)\in \mathcal{U}$.
(3) $oe\in\iota 9^{\mathrm{Z}}$ ,
$\sup\{n|1_{n}\in oe\}<\infty\Rightarrow\exists t\geq 0,$ $h_{146L}^{t}(x)\in \mathcal{U}$,
$\mathrm{b}^{\neg}\mathrm{u}\mathrm{p}\{n|1_{n}\in oe\}=\infty\Rightarrow\{$
$\forall t\geq 0$ , $h_{146L}^{t}(oe)\not\in \mathcal{U}$ ,
$\lim_{\mathrm{f}arrow\infty}.d(h_{146L}^{t}(oe),\mathcal{U})=0$.
$\mathcal{U}$ configural.ion 1 , 2 ]. . , local
rule , (1, 1, 1) . , $\mathcal{U}$ , lae
18 .
Proposition 2.4 $($ 18 140$)^{[9]}$
$\forall oe\in \mathcal{U},$ $\forall t\geq 0$, $h_{18L}^{t}(x)=h_{146L}^{t}(oe)$.
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$\mathcal{W}\subset \mathcal{U}$ , $h_{18L}(\mathcal{W})\subset \mathcal{W},$ $h_{146L}(\mathcal{W})\subset \mathcal{W}$ , , $oe\in \mathcal{U}\backslash \mathcal{W}$
$\mathcal{W}$ .
3. $\mathcal{U}$ 146 , 146 . , global rule ,
. , , $\mathcal{U}$ , predecessor
$1_{l}.,$ $?l.\geq 3$ . .
Proposition 3.1 (1) $oe=(\cdots,0, 0, 1, 1, 0, 0, \cdots)\in \mathcal{U}$ , $\forall t\geq 0,$ $h_{L}^{t}(oe)\not\in \mathcal{W}$ .
(2) $oe=(\cdots,0,0,\underline{1,1},0,1,1,0, \cdots, 0,1_{t}1,0,1,1,0,0, \cdots)\in \mathcal{U}$
$n(\geq 1^{\cdot})$ $(1,1)$
$h_{L}(x)=(\cdots, 0,0,1,\underline{0,0,0,\cdots,0,0,0},1, 0, 0, \cdots)$
$.\delta(n-1)+2$ 0
, $n$ , $3(n-1)+2$ , $\forall t\geq 1,$ $h_{L}^{t}(ae)\in \mathcal{W}$.
Proof (2) , $.q_{146}$ oe , . (1)
$<$ . Proposition L2 , $A_{1},$ $\cdots$ , $n$ .
, (1) .
$(\begin{array}{l}\ae h_{L}(\oe)h_{L}^{2}(x)\hslash_{L}^{3}(\oe)h_{L}^{4}\cdots(\oe)\end{array})=(\begin{array}{l}\sigma_{L}A_{0}\oplus A_{0}\sigma_{L}^{8}A_{1}\oplus A_{1}\sigma_{L}\tilde{,}A_{2}\oplus A_{2}\cdots\sigma_{L}^{2^{\mathrm{r}b+1}-1}\cdots A_{\prime l}\oplus A_{n}\end{array})$
Propoeition 3.1 , $\mathcal{U}\backslash \mathcal{W}$ , $\mathcal{W}$ ,
. $\mathcal{W}$ . , $x\in \mathcal{W}$
predecessor .
&11-step predecessor





$i_{j}=1$ or 2, $j=1,$ $\cdots$ , $m$ .
$n:\text{ }\Rightarrow\#${ $j|ij=2$ , l\leq j\leq m}:
$n:\text{ }\Rightarrow 0\leq\#\{j|ij=2,1\leq j\leq|m\}$ : .




146 local transition function .
$g(1,0,0)=g(0,0,1)=1$ ,
$\}(*\cdot.\mathrm{I}$
$g(a,b,c)=0$ , $(a,b,c)\neq(1,0,0)$ and $(a, b,c)\neq(0,0,1)$
, .
$(\prime y0,y_{1},y_{2})=(1,0,0)$ or (0, 0, 1) and $(y_{n}+\iota,\prime y_{n+}.\sim 0,y_{n+3})=(1,0,0)$ or (0, 0, 1).
(i) $(y_{0},y_{1},y\underline’)=(1,0,0)$ , $(*)$
$(y_{0},y_{1},y_{2}, \cdots\prime y_{n+1},y_{n+2},y_{n+3})=(1,1)\frac{0,0,\cdots,0,0}{n+2\mathrm{r}\emptyset 0},$
.
(ii)(y0, $y_{1},y_{2}$ ) $=(0,0,1),$ $(y_{n+1},y_{n+2},y_{n+3})=(0,0,1)$ .
$g(1,0,0)=1$ $y_{n}=0$ . $y_{n-1}=\cdots=y_{8}=0$ g( , $y_{3},y_{4}$) $=$
$g(1,0,0)=1$ , $g$ ( $y2$ , , $y_{4}$) $=1$ , .
$(y0,y_{1},y_{2})=(0,0,1)$ and ($y_{1\mathrm{r}+1,yn+2,yn+\mathrm{s})=}\acute{(}$l,0, 0).
(iii)(i) (ii)




$(y\mathit{0},y_{1},y_{\sim}’)=(0,0,1)$ and $(y_{l},+1,yn+2,y_{n+3}.)=(1,0,0)$ .
(iv)(h
$\rangle$
$y_{1},y_{2}$) $=(0,0,1)$ and $(y_{n+1},y_{n+2},y_{\iota+3},)=(1,0,0)$ .
$g(1,0,\mathrm{O})=g(0,0,1)=1$ $(y\mathrm{s},y_{4}, \cdots, \mathrm{j}\mathrm{j}\mathrm{n})$ 2 0
$\iota\backslash$ ,
$\forall k\geq 2,0_{k}\not\in$ ($y_{8},$ $\cdots$ , y ).
$1_{k}$. $(k\geq 3)$ predecessor , $(*)$ , predecesssor
, $1_{1}$ 12 . 0 . , , .
$(y0,y_{1}, \cdots,y_{n+2},y_{n+3})=(0,0,1_{i_{1}} ,0, 1_{\dot{l}2},0, \cdots , 0, 1_{*_{m}}.,0,0)$ ,
$n+2\mathrm{f}\mathrm{l}\emptyset \mathrm{I}\#$
$m\geq 1,$ $i_{1}+i_{2}+\cdots+i_{m}+m+1=n+2$ , $i_{j}=1$ or 2, $j=1,$ $\cdots,n\iota$.
Example $.3 Proposition 3.2 , (1)(1,0, 1) predecessor , (0, 0, 1, 0, 0) or (1, 0, 0, 0, 1)
. (2) (1, 0, 0, 1) predecessor , (0, 0, 1, 1, 0, 0) or (1, 0, 0, 0, 0, 1) . (3) (1, 0, 0, 0, 1)
predecessor , (0, 0, 1, 0, 1, 0, 0) or (1, 0, 0, 0, 0, 0, 1) .
$g(1,0,1)=0$ Proposition 3.2 , 1 1‘ configuration
predecessor .
Proposltion $S.4$ , $n:\geq 1,$ $i=1,$ $\cdots,$ $l$ , $a_{\dot{\mathrm{t}}},$ $i$ =1, $\cdot$ . . , $l$
.
$m\geq 1,$ $t_{1}+\cdots$ +1 $+m-1=\iota \mathrm{b}.$ ,
$\dot{\mathrm{f}}_{j}=\mathit{1}$ or 2, $j=1,\cdots,l,$ $\cdots l$
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(1) $(1,0_{n_{\mathrm{t}}}, 1, 0_{\iota \mathrm{z}_{2}}, \cdot. . ,0_{n_{l-1}},1,0_{n_{l}}, 1))$ predecessor $1_{m}(m\geq 3)$ ;
(1-i) $k=2rrl$ , ,
$(0, 0, a_{1},0_{n_{2}+2},a_{\delta}.,0_{n_{4}+}\sim" \cdots,a_{2m-1},0_{\underline{9}m+2},1)$ ,
(1, $0_{n\iota+2}$ ,a2, $0_{n_{3}+2},a_{4},$ $\cdots,\mathrm{o}_{n_{2m-}}$ t $+$2,a2,$n’ \mathrm{Q},\mathrm{Q}$).
(l-ii) $k=2m+1$ , .
$(0, 0, a_{1},\mathrm{O}_{n_{2}+^{\iota}l}, \cdots,0_{n_{2m}+\lrcorner}. ,a_{Zm+1}.,0,0)$ ,
$(1, \mathrm{O}_{n_{1}+2},a_{2}, \cdots,a_{2m\cdot\dotplus 2}\mathrm{O}_{n\mathrm{g}m+1},1)$.
(2) $(1,1)$ predecessor $1_{m}(m\geq 3)$ (1,0, 0, 1) ,
Proof-(l) Proposition 3.2 . (2) $g(a, b, c)=1$ $(a,b, \mathrm{c})=(1,0,0),$ (0,0, 1), (1,1, 1)
.
Propoeition3.4 Propoeition3.5 .





$m\geq 1,$ $i$ 1 $+\cdots+1_{m}+m-1=.n:$ ,
$i_{\mathrm{j}}=1$ or 2, $j=...$ $,$ $-l,$ $\cdots,0,$ $\cdots,l,$ $\cdots$
, $a_{L},a_{R}$ ,
$a\iota=$ $(\cdots,0,1_{\dot{*}-},,0,1_{i_{-1}},0,1_{\dot{\iota}0})$ , $aR=(1_{_{\mathrm{O}}},0,1:_{1},0,1_{i_{2}},0, \cdot\cdot.)$ , $i\mathrm{j}=1$ or 2, $-\infty\ovalbox{\tt\small REJECT}<j$ $<\infty$ .





($aL,0n_{1}+2$ ,a2, $\mathrm{O}_{n_{3}+2},$ $\cdots,$ $a_{l-1},0_{n_{l}+\mathit{2}}$ ,aR)
$(0, a_{1},0_{n_{2}+2},a_{3}, \cdots,\mathrm{O}_{n_{t-1}+2},a_{t},0)$ .
(2) $(. . . , \mathrm{O}_{n_{-l}}, 1, 0_{n_{-(larrow 1\}}}, 1, \cdot. . , 1, \mathrm{O}_{n_{-1}},1, \mathrm{o})$ predecessor , :
$(\cdots,0_{n-+2}‘’ a_{-6},0_{n_{-4}+2},a_{-3},0_{n_{-2}+2},a_{-1},0)$,
$(\cdots,a_{-6},\mathrm{O}_{n_{-t}+2},a_{-4},0_{n_{-}\mathrm{a}+2},a_{-2},0_{n_{-1}+2},a_{R})$ .
(3) $(\mathrm{O}, 1,0_{n_{1}},1,0_{n_{2}},1, \cdot. . , 1,\mathrm{O}_{n_{l}}, 1, \cdots)$ predecessor , ;
$(\mathrm{O},a_{1},0_{n,+2},a\mathrm{a}\underline{r},0_{n\alpha+2},a_{6},\mathrm{O}_{n\mathrm{g}+2},\cdots)$ ,
($a_{L},0_{n_{1}+2}$ ,a2, $\mathrm{O}_{n_{S}+2},a_{4},0_{n_{6}+2},a_{7},$ $\cdots$ ).
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(4) $(. . . , 0_{n_{-l}}, 1,0_{n_{-(1-1)}}, 1, \cdot. . , 1, 0_{n_{l-1}},1, 0_{n_{\mathrm{I}}}, \cdot. . )$ predecessor , ;
$(\cdots ,a_{-^{\mathrm{I}}3},0_{n_{-2}+}2,a_{-1},\mathrm{O}_{n_{\mathrm{O}}+2}’,a_{1},\mathrm{O}_{n_{2}+2},a_{3}., \cdots)$ ,
$(\cdots,0_{n_{-8}+2},a_{-2},0_{n_{-1}+2}, a_{0},0_{n_{1}+2},a_{2}, \mathrm{O}_{l\mathrm{a}+2},, \cdots)$ .
Proposition 3.5 , $\mathcal{W}$ 1-step predecessor .
$\mathcal{W}\cap \mathcal{W}$ configuration Proposition 3.5 Proposition 3.6 .
Proposition 3.6 (1)(0,1, $0_{n_{1}}.,1$ , $0_{\iota_{2}},,$ $\cdots,\mathrm{O}$nt’1, 0) 0-finite predecessor [ , $l$
4
(2)(1) $(0, 1, 0_{n_{1}},1, \mathrm{O}_{n\mathrm{r}}, \cdots,0_{n_{t}}, 1, \mathrm{O})\in \mathcal{W}\cap F,$ $l$ : ,
$h_{L}(\mathrm{O}, 1,\mathrm{O}_{n_{1}}, 1, \mathrm{O}_{l_{2}},, \cdots ,0_{n_{l}}, 1,0)=(0,1,0_{n_{1}} , 1, 0_{n_{\mathit{2}}}, \cdots,\mathrm{O},, 1,\mathrm{O})\in \mathcal{W}\cap F$
, $k$ . 1 1 0 .
.
$\hslash_{L}$ ((W\cap F)6v^l k) $=(\mathcal{W}\cap F)$muoek.,
$(\mathcal{W}\cap F)_{\epsilon v\epsilon n}u_{\emptyset oek}=$ { (0, 1, $0_{n_{1}}$ , $1,\mathrm{O}_{n_{2}},$ $\cdot\cdot$ . , $\mathrm{O}_{n_{t}},$ $1,0)|l$ : even , $n_{}$ : odd $(1\leq i\leq l)$ },
$(\mathcal{W}\cap F)_{\emptyset ddbt\mathrm{o}\mathrm{c}k}=$ { $(0,1,0_{n_{1}}$ , $1,0_{n_{2}},$ $\cdot\cdot$ . , $\mathrm{O}_{\iota\iota}$,, $1,0)|l$ : odd , $n$: : odd $(1\leq i$. $\leq l)$ }.
3-22-step predeeessor 2-step predecessor ( , $a$: 1-step predecessor
. $a_{i}$ , $(0, 1, 0, 1, 0, \cdots,0, 1, 0, 1, 0)$ $(0, \mathrm{I}, 1,0,1,1,0, \cdots,0,1,1,0,1,1,0)$





$0$) predecessor $1_{m},$ $’ n\geq 3$ :
(i) $r\mathrm{z}=2m,$ $m$ \geq l , $a$ $b$ 0 1
$m$ 1
(0, 0, $0,\overline{1,0,0}$, $0,1$ , $0,0$, $0,$ $\ldots$ , 0, 0, 0, 1, 0, $0_{s}0$ , $1,0,0,0$)
$m+1$ 1
$(a,\overline{1,0,0,0,1,0,0,0},1,0, \cdots,0,1,0,0,0,1,0,0,0,1,b)$
(ii) $n=2m+1,$ $m$ \geq 0 , $a$ $b$ 0 1
(0, 0, $0,\overline{1,0,0,0}$, $1,0,0,0m,+.1.8$.
$\emptyset 1$
, 0, 0, 0, 1, 0, 0, 0, 1, $b$)
140
Proof : $g(0,0,1)=g(1,0, \mathrm{O})=g$( l, 1, $1$ ) $=1$ , $(a, b,c)$ , $g(a,b, c.)=0$
.
$\mathrm{I}\mathrm{I}(1)(0,\underline{1,1},0,1,1,0, \cdots, 0,1,1,0,1,1,0)$ predecessor , $a$ $b$ 0 1
$n$ 11
$n+1$ 1




Proof : predecessor $(\infty,y1,y2,y\mathrm{a},y4, \cdots)$ , ($y_{1},y2$ , ) =(0,0, 1) $g(y_{2},y_{8},y_{4})=$
$0$ $y4$ . , $g(y2,n,y_{4})=1$ , .
$(y_{1},y_{2},yn)=(1,0,0)$ . $1_{n}(n\geq 3)$ $\iota\backslash$ predecessor $g(0,0,1)=$
$g(1,0, 0)=1$ , prmlecessor .
(2) $(0,\underline{1,1},0,1,1,0, \cdots,0,1,1,0,1,1,0,0,0, \cdots)$ predecessor , $a$ 0 1
$n$ 11
$a_{R}$
($a,$ $1,0,0,1,0,0,1,$ $\cdots$ , 1, 0, 0, 1, 0, $0,\neg 1,$$\cdots$
$(0,\underline{1,1,0,1},1,0, \cdots,0,1,1,0,0,0, \cdots,)$
$n$ 11
(3) $(\cdots,0,0,0,\underline{1,1,0,1},1,0,1,1,0, \cdots,0,1,1,0)$ predeceaeor , $b$ 0 1
$n$ 11
$a_{t}$
$(\hat{\cdots,1},0,0,1,0,0,1, \cdots , 1, 0, 0, 1, 0, 0, 1, b)$
$(\cdots,0,0,0,\underline{1,1},0, \cdots,0, 1,10,1n.\hslash\emptyset 11|’ 1,0)$
(4) (2) (3) :
$(4)-(\mathrm{i})(0,1, 1, 0, 1, 1, 0, \cdots,0,1,1,0)$ predecessor , (0, 1, 1, 0, $\cdots$ ,0, 1, 1, 0, 1, 1, 0)






(0, 1, 1, 0, 1, 1, 0, 1, 1, 0, $\cdots$
$\frac{0,1}{n\mathrm{f}\mathrm{f}\mathrm{l}^{g)}11}$
,, $1,0,1$ , $1,0,1$ , $1,0)$
$\mathrm{I}\mathrm{I}\mathrm{I}(1)(1,1,0_{n0},1,\mathrm{O}_{n_{1}},1, \cdot.., 1,\mathrm{O}_{n_{k-1}},1, \mathrm{O}_{n_{k}}, 1,1)$ predecessor $1_{m},$ $(m\geq 3)$
$j$
$(1)-(\mathrm{i})k=2m+1$ 7
(1)-(\"u) $k$ =2m , .
(1, 0, 0, 0, $0_{n_{1}+^{t}\mathit{1}},a_{2},0_{n\mathrm{s}+2},$ $\cdots,0_{n2m-s+2},a_{2m-2},0_{n2m-\iota+2},a_{2m},0,0,1$)
Proof :Proposition 3.4(2) $(1, 1)$ predecessor (1, 0, 0, 1) . ,
$(1, 0_{n_{\mathrm{O}}}, 1,\mathrm{O}_{n_{1}},1, \cdots, 1,0_{n_{k-1}},1,0_{n_{k}}, 1)$
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predecessor , Proposition 3.4(1-ii) .
(1) (2) .
(2) $($0, 1, 1, 0, $\cdots$ , $0$ , 1, 1, 0, 1, 0, 1, 0, $\cdots$ ,0, 1, 0, 1, 0, 1, 1, 0, $\cdots$ ,0, 1, 1, 0$)$ $\text{ }$ predecessor 11 :
$\overline{k.\mathrm{f}\mathrm{f}\mathrm{l}\emptyset 11}$ $\overline{n\mathrm{f}\mathrm{f}^{\rho)}1}$ $\overline{\mathrm{t}\mathrm{f}\mathrm{f}\mathrm{l}\sigma)11}$
$(2)-(\mathrm{i})n$. $=2m,$ $m\geq 1a)\text{ }$
$(a, \frac{koe\theta)1}{1,0,0,1},\cdots m+1\emptyset g)1$
$l$ flAez) 1
, 1,0, 0, 1, 0, 0, 0, 1, $\cdots$ , $1$ , 0, 0, 0, 1, 0, 0, 1, $\cdots$ , $1$ , 0, 0, 1, $b$ )
(0, 1, 1, 0, $\cdots$ ,0, 1, 1, 0, 1, 0, 1, 0, $\cdots$ ,0, 1, 0, 1, 0, 1, 1, 0, $\cdots$ ,0, 1, 1, 0)
$\check{k\mathrm{f}\mathrm{f}\mathrm{l}\emptyset 11}$ $\overline{\underline{?}ml\mathrm{H}^{q)}1}$ $\check{\iota na)11}$
(2)-(\"u) $n=2m+1,$ $m$ \geq 0 , $1_{k},$ $k$ \geq 3 predecessor 6
$\mathrm{I},$
$\mathrm{I}\mathrm{I}$ predecessor , 2-step predecessor .
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